Proteomic analysis of spontaneous mutants of Lactococcus lactis: Involvement of GAPDH and arginine deiminase pathway in H2O2 resistance.
Lactococcus lactis, one of the most commonly used dairy starters, is often subjected to oxidative stress in cheese manufacturing. A comparative proteomic analysis was performed to identify the molecular modifications responsible for the robustness of three spontaneous H(2)O(2)-resistant (SpOx) strains. In the parental strain, glyceraldehyde-3-phosphate deshydrogenase (GAPDH) activity is ensured by GapB and the second GAPDH GapA is not produced in standard growth conditions. We showed that GapA was overproduced in the highly resistant SpOx2 and SpOx3 mutants. Its overproduction in the MG1363 strain led to an increased H(2)O(2) resistance of exponential growing cells. Upon H(2)O(2) exposure, GapB was fully inactivated by oxidation in the parental strain. In SpOx mutants, it partly remained in the reduced form sustaining partially GAPDH activity. The analysis of gapA disruption in these SpOx strains indicated that additional unraveled mechanisms likely contribute to the resistance phenotype. In the SpOx1 mutant, the arginine deiminase pathway was found to be upregulated and disruption of arcA or arcB genes abolished H(2)O(2) resistance. We concluded that arginine consumption was directly responsible for the SpOx1 phenotype. Finally, these results suggest that sustaining energy supply is a major way of leading to oxidative stress resistance in L. lactis.